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PURPOSE: To provide a band 
pass filter capable of 
standardizing parts and facilitating 
manufacture adjustment. 

CONSTITUTION: Plural 
TE01δ mode dielectric 
resonator elements 21-24 are 
provided inside a common 
external conductor 1 so as to be 
cascade connected and partitions 
312, 323, 334, and 341 composed 
of conductor plates are provided 
between the adjacent TEOIδ 
mode dielectric resonator 
elements. The wall surfaces of 
the partitions 312, 323. 334 and 
341 are vertical to a direction for 
connecting the adjacent 
TE01δ mode dielectric 
resonator elements and an inter- 
stage coupling hole 423 is pierced 
in a range reaching from an edge 
part in contact with the side wall 
of the common external 
conductor to a center direction. 
An inter-stage coupling 
coefficient adjustment element 
523 attached to the side wall of 
the common external conductor 
corresponding to the pierced part 
of the inter-stage coupling hole 
423 and composed of a metallic 
screw capable of changing the 
length of a part to be inserted to 
the inter-stage coupling hole 423 
is provided. The axial center of 
the inter-stage coupling 
coefficient adjustment element 
523 is approximately parallel to a 
coupling electric field in the 
inter-stage coupling hole 423 and 
approximately, vertical to a 
coupling magnetic field. 




(b) 




mB*mmiT (j p> 02) & Hf| fft & g[ (a) 



Wffl¥8- 65006 

(43)&R!B ¥j£8*f(1996)3fl8H 



(51)Int.a e 
HO IP 1/20 
1/205 



owe* irnwm^ 

A 
K 



F I 



m&m* m w*a©«k2 fd (£ioh) 



(21)WSS^ 


#Bi¥6- 218057 


(7DWSA 


000232287 










(22)£HBiB 


¥£6^(1994) 8£21B 


















(72)$89J# 


» 








*3HR*±aTWH»2 - 2 -41 






(74)ft3A 





(54) mw<D%m R«(w«8«*D«*w«a)a5aH». 

(57) 

mm ^m<m^mm>^^mcm<DTEoi a k 

0£ ?TE01 5 KK«i**fi*^OMtcii«cK«t •? fi£ 



(a) 
534 



2s 3m 



634 



24 



323 

\ 

6m 
4 



2^ 



8s 

341 



7o 
8o 



3l2 



5.2 



6b 



2i 



(b) 




(2) 



*#BH¥8-6 5 00 6 



9-&3TEOI 5 *- KKSfl^StW-SritiaS^lSH-eft . 

[0001] 20 
i£DLbz>fijffl#»] #3se4, te^am^gxii^c^ 

1000 21 

[«*©SBIf] Hi 2 (a) 14, TEOlS^- F18S## 

«*©»ii^5tts©K^*+WOT coai2 30 

(b) <£B-Bl|FrEH] , Hi 2 (b) 14, Hi 2 

(a) OA-Al$rffiHT\ ll4#S©fl*iaWfc 2iRV 
2 2 14TE01 5*- KK*ffcfeW7\ 3i*V*L33li9WttE 

£9&&imfc 24 2 i*Hjae32 wt , 't^fR*-^-3 

%W<z>XhZo Hi 3 (a) fcSfcTEOlfi*- KKttft 

i^^^^jg^&sso^^j}rr«ffiia cm 1 3 

(b) WB-BiSfiffiH] , Hi 3 (b) 14, Hi 3 

*(a) OA-A8ffEHT\ 34 1 /^L34 3 l4*»M£t*» s #0 

fmn/sm^K^ {&m^itmi 2bmmxhz> 0 

[000 3] 

iWMmfcLkotl-zmM] Hi 2XI4H1 3lo^ 
<r>'P'lM\£$® LfcRff*0&ffi&£?L24 2 X&ftBnm 

m%tt¥&Zffi%<v¥fte^-%:£i£Xi^t)\ MBS3i& 
^U3«wK:ltfc©ffl*S^7l242 Xl434i &1>L34 3 



•ZMbU =*V&bt£Z>0)*%frZ>Z.btitX'%t&\ 
[0004] 

*<Doh, m 9 0 TE01 6 *- K^mfefc^fmBZO 

mm<Dmm.<D o mi^m<D^m^mm^m- 

b, nm>K me&r$@£Ti<n&$s&ffiizmz®&w, 
mam&mx\ m^mmaumfkb^bm^ ^ 

o trisit btitz^yg&&mmm*b zmztzftim 
y&h&mzmL-rz^bKSiix, ms0mnmm& 

[000 5] 

<m*&t&t*-zzLb\z&vx. ®m%&&m>M&iz 

[0 0 0 6] 

[HJS0iJ] Hi (a) 14, *Wn<D-W&mZ?rrfWi& 
H [Hi (b) <DB-B®r®H, Hi (b) 14, Hi 

( a ) (DA- A\m®X, 1 li*»^MBaWfc 2i/«£V > 
L2 4 I4TE01 8*- KWWWtSBIFPC, JtttWitSro^: 

tf)m&<D'h£ v ^RftftcDllfo^mft <fc 0 (R5£H»R£ i: 

mmttfr*mimnm<Dm\<"®#mn.&x\ ^awu 

mm^nB^wBow&zM^LxhzfiK Wfs 
vmmv&fmmiSL uz^mm^m^ ^x t>*%w 

ZmfctZZbtSX-ZZ. 3i2 , 3 23 , 3 34 RV®41 (4 

ZixZtmW&X. *) 4 2 3 IWbIJS^LT', Pi 

H323 wjg»w5*>. ^ao^^otjui^i-?)^ 

TliV^iV^ HM312 SO«334 lCtgffl^?U23 t 

mm<D®ffi&&nt:®rtXhZ> e 5 i2 , 5 2 3 RXfta (4 

&$njfrRiF&&&Rb<nrm$:tm%*523 * 

M\cLXVlffif5o WgM*$23 14, •fc<DWB»sMH83 

23 wBid-^L, *a<o^au»*io«i!sw»e)ifi:i«e 



3 

1d&£%m'LXhZ1>K WBBIFF523 o«c&* s , 

i comin<i:#4^-5 J: p ictsrttT: t> «t < , mx wmm 
^523 <m^mm^fiA23 nm&mi^w£& 

gnw-523 *> fl-rt a ; t k j: o -c** w £hj>si-<5 

rii*-C*5. (tilco|^S^^-5i2 &U$34 Ko^Tt, 
HSSW523 t^T'ifea. 7 0 I4A^ (XlXtifi) 
m*. 7 5 liai^ (XI4A#) *SS*Ft\ 0(c(4*££-il? 
^7 0 .8.l>75£/i'-7 s -?ffM L/c#££0iJ^ LTfc5#, 

gfm#*}g§i(c*si, ^fflv n wvo ^mm^^ mm 

l (a) lc*3^X^®lcSi:/j:^[6jtWf4:^5«fc9l- 

[00071 01 £14, *S<D^#^ 1 OF^I-fiHI 
3i2 , 3 23 , 3 34 &1>*3 4 1 ?r+X^I-gei5 LT^S^ 

WH^i** ^ L2 4 £ = o^Mlciai§rt?> - t (c«t otl 

«££0y* LtztK mmWi\ - L2 4 &-yi|lcEK L 
Xb*%W*WfcfZ>^kfrX'ZZo 01ICI4, 4(iO 
» L24frRifClHl»JWfc4 J 4 0>ffittiSiB£ . 

-5 l fiiroS | l^&lHlK*K:»t-C l *TO»*ffiSrW-f5Wffi 



(3) 1^^8-6 5 00 6 

4 

zoMM%<m&<D^&mxtcm§ffintt%mG 
u ®mttm^xm^&*mfctt>w&\z.\x 

I o o o 8 1 0 2 ( a ) ix *mmwm*>&&oym 
fwm&rr&mftm [112 (b) ob-b»t®ii, 

[H2 (b) 14, 02 (a) OA-AltlrffiBI, 02 (c) 
14, 02 (b) lc*@^1-3ISrE0T\ 0Ic*svn-C&EP£ 

L, ^-§-140 1 <b mmxhZAK 0 2 140 1 lo^ Lfc 
^^2i/«C^L24Sr-?'ll^'<^^TBS^3i2 <t3 3 4 

<7>m<mft<o%.*7Fi,tii><r>x\ sjffi&mMis&i* 
512 *v^L534 <D&ii6i&ix &&mmz.m&wre, m 
20 -&mmxz\mftx-hz. 0314, *ssmo>m>mism 

<Dm&&7M-mX\ 03 (a) , 03 (b) ^1^213 

(c) (otemm mrnmm , hi^obb^ 

B£fft«B8»^J4, 02£PlliT-fca„ ^JSCTlcio^ 
XIX PHI334 (c^:ttfc©r B 1^7L434 SrE*oJ:5 . 

\,VmXBf&LXhZ> a 0(C|±^L-CW < ci^K R§H3 
12 ^0^23 Jcttlt5gaB&^7Lt)434 tP^T-fca. 
0 4 t * fc*jg W<Z)«loSQfeeiJ©5SlJSr^%t0-e, 0 4 
(a) » 04 (b) RXM4 (c) Offil^ OffiSBS 
«) , 01 toB8», *BSJMMIk €Wq^rd^6cMBEX 

^©«cs i ^•i^^mj^^ t ammx 0 2 1 

-^^$m^tsWJ^m&^ ^4 3 41> H1I334 

?LPt4 3 43, ?Ut434i <b4 3 43^4 3 r^lc:fSi7Uti:¥tTlc^:{t 
/c^fSll-^BSV ^Lfi£4342TifM LTfc5 0 01-14^ L 
TV^iV^ HH3i2 &t>-3 2 3 inWt6«Wlffr?LfclBI 
40 ^T'fc5o Sf B ^?L^02/i^L04(DMtlOff^ 
JfML/c^fCfc^Tt, SF B m-e^S5«^5i2 * 
V>L5 3 4 &litJiiXI4«i!$-rc, ffrtlfAfi«:^ft$* 

5^£(c4oT, 

WfAft^ft<-tS3.tKJ:o-C, *S£fl»sfc£fta# 
0 2 /.c^ L0 4 loi^ L/tS^^?LSrW 

34 ^lWAft* s «««^lcfeitafWI»S^Ww 
5<? >FtLT, i=rt}fA*^ 5 SAo.#^|cfc{t2)©r B ^^«i: 



(4) 



[000 9] HI 5 14, Hlfcv»b04lc:ovvcBWiLfc 
^W««aBS5KSgo«SHiHslK0-e» T 8 o HA* (X 
tttti*) 4»?\ Moi HA* (XttUtfj) 

4<t*ii^^^i«fc'9^*jgi5]ss, M41 mm% 

C12 , c 2 3 S.tK: 3 4 tt*lllM*fi*Jt M45(i 
ttl* (XliArt) T 85 llHtfJ (XHA 

(S+l) 2 



WBBSP8-6 5 00 6 



6 



U = 10£or 



4S 



(dB) 



^feT^ (2) a»fe**ttgi St (3) 

gi -~ — 



[ 0 0 1 0 ] II 1 frV > LH 5 ICOI ^-CtSiW Lfcfcfg^?!? 
ft, fcttSWHSfffflttft) lwfi2S4*l4oia*Wa*, * 
I5t!t JJ*££ft5iK©^K:fctt £ttE££&Jt (VSWR) 



• • • • 



[ft 2] 



(1) 



(2) 



gk= 



4aK-i -ajc 



bk-l *gk-i 



• « • • 



(3) 



k = 2, 3, ~ , n 

a: (2) so* (3) tcfc^x, 
7= smh^ 



[»3] 



/3 = £„ ( coth 
a k =sin 
bk=r 2 +sin 



Lr 



17.37 

(2 k- 1) n 
2n 



• • • « 



n 



(4) 
(5) 
(6) 
(7) 



ffl, H6fc*iv*"C, RLttAWflare, ls]?8fc»n;iWSf# «4§£\ 
Rl=i 

EK&#naMW3to48£\ .1*4]. 
R L =coth 2 ^ 



(8) 



(9) 



* (2) RT&t (3) J&»<b#»fc**«glfc^Lg n , flt 



IW^«»Kk.k+i (k = l, 2, 3, . n 

-1) 11* (11) X\ *h*rft#«>5 5. 
[»5] 



(5) 



¥fffl¥-8-6 500 6 



M 



0 1 



Bwr 



Kk. 



1 



I 



gk*gk-n 



1/2 

Bwr 
f o 



• * • 



(10) 
(11) 



i*aaiws£«Rfcateu (id osM#a«RK 

k. k+iOft£+#toN8£ toT«ia-t-saiBBS#7LO 

ATT =10log{ 1 + ( ^~ 1)8 Yg(x) } (<ffl) 



I o o 1 1 ] m i to * tm 5 kov vct8sn Ltc%m}<D 
ict»fi£Lfc#^, -toe>si»i±ji, t a* 



4S 

ATT : 



(12) 



n#4, BP*>, nmm.<nW&\-&. 



Y»(X) =Re 



nr /2 H 1-x 2 + jmix) 2 



n 



Q/2 



1-— 

Pi 2 



(13) 



Y„(x) =1. 



2 1 
Pi = 



1 -m? 



[ft8] 
n - 1 



(A 1-x 2 + jx) n t 2 (j 1-x 2 +jmi.x) 2 



Pi 



=— f 

Bwr I 



f-i fo ) 

fo f»J 

1/2 



(14) 
(15) 

'(16) 
(17) 



(6) 



^¥8-6 5 006 



10 



[ 0 0 1 2 ] m 1 fcv > tH 5 ICOI ^Xtm Lfc?f?$ili& 

ATT =10fiog{ 1 + ( ^ 1)2 Tn 2 (x) } (dB) 



[ft9] 

• • • ♦ (18) 



ATT :Bm!k 

T n (x) :^xt'->^7CD^lI^:T\ 
x < 1 <754§£\ 
T n (x) = cos (n cos _1 x) 



;0 



x>l (D^, 

T n (x) =cosh (n cosh -1 x) 

x : w$\mmx\ 



f 0 : ftm&&%&^M^^&rt& l P^fflfo& 

f : nMois^mm 

Bwr : ^^iiii^&^sT^iij^il^iSC^I 

s : iiig^igcrtlcjoit^f^mE^SKlt (VSWR) 

[0 0 1 31 H9I4, (2l/ < e^til5(COV^T^t/t 

(a) (Cffi^-r-SWSHI] T\ 1I4*@0^#^ 2i 
/«£V > L2 8 l4&ig^T\ [g| 1 LfcTEOl 6 KB© 
^^fc^^.2i/ e C^L24i:[RH^O^^- : F-T'*?5o 3i2 // 
V^L334 , 3 4 1 > 356 &^L378 ^ 3 8 5 . 3i5 -Rl^48 

itm{mx<of^i>mm, 4 i2 ^u 3 4 , 4 5 e fc^u 

78 Htai«Bf&7Lt?» 0 2 fci * LH 4 {coi, ^Ift^ Lfc 
Sffl^TLO ? ^<75fpin^^ra^7L=t «9 J&5o 5i2 
/«£i^L5 3 4 , 5 5 6 *^t578 ttBUBii^ftHK*?- 

JrlSHtOlH^fcS. 612 fcl^L634 * 6 5 6 *l^U78 
ftp^t? k 7oi &ttf02 «±A^I (XttUtfO ttfi 1 
;u-7\ 8oi &0$o2 I4A2) CXI4U3*) *SHF\ 7 5 &t>* 

I4A#) »?\ 9i&t»2l4l'JiBf^ffl^-'^*>So *1B 

> L24was68asfi®»&u*t^?-25^v ^ t2 8 

^L240$^M&lc4oTfgj££;ft5!s l fctfrtSfc 
^F-25 * V > L2 8 <ommrJBl^ 4 o XHUfS. £tlZ%2<0 

fcS&oitirt (XI4A20 tt£vu-7V>*£, EP*>, IS 
^u-77 5 <^K!»fe&i§oatf) OU4A2J) iSFP 8 

WtM&HOJkZt:* MSS&X\ m2<ntiffl$%%S&&*> 

a»p>#a*>tufl ou*a*j) m-8&m&i-zffim& 



(19) 



\zmzftmifr<vmMK / A^ffim!iZX'<D&£z, 

[ 0 0 1 4 ] H 1 0 14, H 9 \Z^\^tzftffl&D%tfmS& 
20 ®X\ Tsoi«4A^ (Xliftt)) SSB\ T 8 l4*ii<^tii^ 

out*j3) mkk T 8 o2i4A^i oumtj) m-x% m 

^T 8 oi A^^a^iSrT-TslcPJ^EJSS, S.^-7-T 8 02* 1 ?> 
9 Rim 1 0 (CI4, H 1 RTfm 2 C0^1Uf^JgeiiS5& 

t>K ztibm.it^fi^iiMm'S.^m^LxmL^^ 

30 \zm&LXiii*\ Hi 114, 119^0^111 OlO^tfc 

ftm$&m\^m^<&£^z?rf^x\ tmim®. 

ft. iftlltt^ST'feSo 
[00 15] 

[*Woa*l *3BW«S5iiS5tt»c*sv^tt» ikm 
Ife^ftll^^i'^f ASSr^x.5 r t Ciot, 

fc^icioJt-ssr^^fti^tT, iwM^ftii 

^ft?rlJI?30%Si*5 r. t *«Kirc*>5d»e>/ 5 
F^-^ftf^^wW^AS^^^SC iCiot 

5^ ftmj^$xttfrb&&o%mtbwt<>x=ix h 



(7) «HM3p8-6 5 006 



11 




12 






2i~2 8 


mm* 




I I* 1 11*1 ^ 1 J T K/M /4| 


3i2 ^334 


mm 






341 


mm 




[HI 2] *^co—||)!iS^Jl-*J(t 5fl3Kj!i^*S:^*ia 


356 ^378 


mm 






385 


mm 




[H 3 ] ^W^WftteflfllCiSlT' 


3l5 


mm 




MT'3h2> 


348 


mm 




[124] *!6W^Ol8fc09^fclt513^^#fe*^ 


4i2 ^34 








4341^4343 






[H5] *^M*i^iS5ftS0^1ffilHliSiaT*fe5o ^ 


5i2 ^634 






[SI 6 1 

I U^J V/ J ^| ✓ Jill < »7**AtiJAlii ^ ll«*»WW H**»M 1 J H/w ✓ i / tt' » 


656 ~578 






"/"/la v. vy aJo 










fiqfi ~~67ft 
























7ni 7n9 


At) (XimJj) tt&fr-v' 


Nxl Q 1 ^^Bfl^^i^^teSS J: 0 && / £W%k$'7F-tM 


7q 






8n 801 . 80? 


At> (ximx) m- 


I 1*1 1 0 1 Tfe^P^^^tiiiS^teSsJ: 0 /7£5^iJ£§§<7}^ffi 


8q 


mt} (xitAti) 




8 




[rail] ^^^^ffiftiS^iS^ct ^fiS6^&§§o{5iM 


9 














im 1 2 ] !!BtEO»!jBiia5»»«:*t0-C*)So 


3i~3 3 


mm 




[Hi 3] ^o^oii05&3g£7Hia-Cfc>3. 


24 2 








34 1 ~343 






1 *ScD^gi£Sft 








[B5] [06] 






1(217] 




* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a band pass filter suitable as a constituent child of the 
splitter used for multiplexing or spectral separation of the band pass filter suitable as a band pass filter or 
RF signal used for removal of the noise included in a RF signal etc. in a radio communication equipment or 
broadcast equipment. 
[0002] 

[Description of the Prior Art] The cross section showing the important section of the conventional band 
pass filter with the high load Q which drawing 12 (a) makes **** connection of the resonator equipped 
with the TE01 delta mode dielectric resonant element, and changes [the B-B cross section of drawing 12 
(b)], Drawing 12 (b) is the A- A cross section of drawing 12 (a). An outer conductor with common 1, 21 
and 22 — a TE01 delta mode dielectric resonant element, 31, or 33 - a conductor — the septum which 
consists of a board, and 242 The profile configuration dug to the core of a septum 32 is a circular interstage 
coupling hole, and has dug the same interstage coupling hole as other septa. The end view [the B-B end 
view of drawing 13 (b)] and drawing 13 (b) which show the important section of the conventional band 
pass filter with the high load Q of which drawing 13 (a) makes **** connection of the resonator equipped 
with the TE01 delta mode dielectric resonant element, and consists are the A- A cross section of drawing 13 
(a), and are 341. Or 343 A profile configuration is the interstage coupling hole of a square shape, and other 
signs are the same as that of drawing 12 . 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional band pass filter shown in drawing 12 or 
drawing 13 Circular interstage coupling hole 242 drilled in the septum 31 or the core of 33 Or interstage 
coupling hole 341 of a square shape Or although an interstage coupling coefficient is changed and the 
electrical property as a band pass filter is made in agreement with a necessary property by changing the size 
of 343 Interstage coupling hole 242 prepared in a septum 31 or 33 Or 341 Or 343 In order to make a size in 
agreement with the size corresponding to a necessary electrical property For example, since the septum 
which prepared many septa which dug the coupling hole of various kinds of sizes, repeated the septum 
considered to be suitable out of these septa, carried out selection wearing, and dug the interstage coupling 
hole of a necessary size is selected By the time it makes the size of an interstage coupling hole in 
agreement with a necessary value, many time and efforts cannot be needed, and it cannot escape becoming 
cost quantity. 
[0004] 

[Means for Solving the Problem] In between both the TE01 delta mode dielectric resbnant elements that 
adjoin each other among two or more TE01 delta mode dielectric resonant elements by which **** 
connection is made into an outer conductor with a common this invention, and two or more 
aforementioned TE01 delta mode dielectric resonant elements it prepares in the direction which puts an 
adjacent TE01 delta mode dielectric resonant element in a row right-angled — having — a conductor — with 
the septum which consists of a board The interstage coupling hole dug by the part which results in the 
direction of a center from the marginal part which touches the side attachment wall of an outer conductor 
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common to the above among the peripheries of the aforementioned septum, and an axis are almost parallel 
to the joint electric field in the drilling part of the aforementioned interstage coupling hole. While 
becoming almost right-angled at a joint magnetic field, an inner edge tends to remove the fault of the band 
pass filter which consists of the conventional dielectric resonator by realizing the band pass filter equipped 
with the interstage coupling-coefficient adjustment element prepared so that advance retreat might be 
carried out into the aforementioned interstage coupling hole. 
[0005] 

[Function] An interstage coupling coefficient changes sharply by changing the insertion length into the 

common outer conductor of an interstage coupling-coefficient adjustment element. 

[0006] 

[Example] The B-B cross section of cross section [drawing 1 (b) showing one example of this invention 
and drawing 1 (b) drawing 1 (a) With the A- A cross section of drawing 1 (a), an outer conductor with 
common 1, 21, or 24 is a TE01 delta mode dielectric resonant element. [ whether the supporting section 
which consists of the resonant-element main part which consists of the solid dielectric of the shape of a 
pillar with a comparatively large diameter, and the solid dielectric of the shape of a pillar with a 
comparatively small diameter is formed in one by the solid dielectric of the same quality of the material, 
and ] It consists of the resonant element which formed the resonant-element main part by the solid 
dielectric with a comparatively high dielectric constant, formed supporting section separately by the low 
solid dielectric of a dielectric constant comparatively, respectively, and pasted up and formed both in one 
with adhesives. Although the case where a resonant element 21 or the profile configuration of the cross 
section of each main part of 24 is circular is illustrated in drawing, this invention can be carried out even if 
it uses the resonant element which formed the profile configuration of the cross section in the square shape. 
312 323 and 334 And 341 respectively - a conductor - the septum which consists of a board, and 423 an 
interstage coupling hole - it is - septum 323 It has prepared in the part which results in the direction of a 
center from the marginal part which touches the side attachment wall of a common outer conductor among 
peripheries, although it has not appeared in drawing - septum 312 And 334 Interstage coupling hole 423 
The same interstage coupling hole is prepared. 5 12 523 And 534 It is an interstage coupling-coefficient 
adjustment element, respectively, and is the adjustment element 523 about the relation between each 
adjustment element, an interstage coupling hole, joint electric field, and a joint magnetic field. It is made an 
example and explains. Adjustment element 523 The axis is a septum 323. It is in agreement with a field 
and is the interstage coupling hole 423 from the side attachment wall of the common outer conductor 1 . 
The insertion length (it is hereafter indicated as pipe interpolation close length) inside can be changed, and 
it consists of a fixable metal element, for example, the metal screw made to screw in the side attachment 
wall of the common outer conductor 1, in necessary pipe interpolation close length, drawing - adjustment 
element 523 Interstage coupling hole 423 although the case of the height direction where it attaches in a 
core mostly is illustrated - interstage coupling hole 423 You may attach in the part up and down shifted 
inside. Moreover, in drawing, it is the adjustment element 523. Although the axis has illustrated the case 
where it prepares so that it may intersect perpendicularly with the side attachment wall of the common 
outer conductor 1 Adjustment element 523 An axis is a septum 323. Dug interstage coupling hole 423 [ in 
a field ] You may prepare so that it may become slanting facing up or slanting facing down, namely, so that 
it may cross diagonally with the side attachment wall of the common outer conductor 1. in short 
Adjustment element 523 An axis is the interstage coupling hole 423. It is the adjustment element 523 so 
that it may be almost parallel to the joint electric field in a drilling part and may become almost 
right-angled at a joint magnetic field, this invention can be carried out by attaching. Other adjustment 
elements 512 And 534 Even if it attaches, it is the adjustment element 523. It is the same. Although 70 is 
an input (or output) joint element, 75 is an output (or input) joint element and the case where the joint 
elements 70 and 75 are formed in drawing by the loop is illustrated, you may form with capacity-coupling 
elements, such as a probe. 80 is an input (or output) terminal, 85 is an output (or input) terminal, and the 
case where it forms by the coaxial plug, respectively is illustrated. 9 is a subjoint element, and it may adopt 
conventionally the well-known circuitry which combines a subcoupled circuit with a main circuit through 
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the electrode which forms capacity between resonant elements instead of subcombining between the 
resonator which forms an element 9 by the loop and contains a resonant element 21 like illustration, and 
the resonators containing a resonant element 24. Although it has excluded illustrating the resonance 
frequency fine-tuning element of each resonator which consists of a resonant element 21 or 24 in drawing 1 
The fine-tuning element used in the conventional TE01 delta mode dielectric resonator in fact, and the same 
fine-tuning element, The longitudinal direction the rod-like structure which consists of a solid dielectric 
For example, a resonant element 21 or each 24 shaft orientations, That is, while it inserts into a resonator 
from the upper wall of the common outer conductor 1 as it becomes parallel to a direction perpendicular to 
space in drawing 1 (a), and being able to change each pipe interpolation close length minutely, the 
fine-tuning element formed so that it could fix in necessary pipe interpolation close length is prepared. 
[0007] It is a septum 312, 323, and 334 to the interior of the outer conductor 1 common to drawing 1 . And 
341 Arrange in a cross-shaped type and the interior of the common outer conductor 1 is divided into four 
rooms. Although the case where formed the whole small and a subcoupled circuit was formed small very 
briefly by attaching the subjoint element 9 in a septum 341 by arranging in the character type of KO the 
resonant element 21 attached in each loculus or 24 was illustrated this invention can be carried out even if 
it arranges a resonant element 21 or 24 in a single tier. Although the case where the owner pole type band 
pass filter which prepares one subcoupled circuit which consists of a loop 9, and has one pair of attenuation 
poles is constituted is illustrated to it while illustrating the case where prepared four resonant elements 21 
or 24, and a circuit degree constitutes the band pass filter of 4, in drawing 1 A circuit degree may fluctuate 
this suitably, can carry out this invention, and may constitute the owner pole type band pass filter in which 
two or more subcoupled circuits are also suitably prepared, and have two or more pairs of attenuation 
poles. However, since it is necessary to subcombine both the resonators that separated the resonator of the 
number of four pieces or the integral multiple of those when subcombining both the resonators that 
separated the resonator of the number of two pieces or the integral multiple of those when a subcoupled 
circuit was formed using a loop and forming a subcoupled circuit using capacitative element, it is necessary 
to increase a circuit degree suitably according to the number of necessary subcoupled circuits. Moreover, 
this invention can be carried out even when it constitutes a nonpolar form band pass filter, without 
preparing a subcoupled circuit. 

[0008] The B-B cross section of important section cross section [drawing 2 (b) showing the electric-field 
distribution of this invention band pass filter and drawing 2 (b) drawing 2 (a) Although the A-A cross 
section of drawing 2 (a) and drawing 2 (c) are the cross sections equivalent to drawing 2 (b), the solid line 
which attached the arrow in drawing shows an electric-field distribution, a dashed line shows a magnetic 
field distribution, respectively and the sign is the same as that of drawing 1 Drawing 2 rearranges into a 
single tier the resonant element 21 shown in drawing 1 , or 24, and is a septum 312. 334 It is what showed 
only the portion of a between and is the interstage coupling-coefficient adjustment element 512. Or 534 
Each axis is almost parallel to joint electric field, and almost right-angled to a joint magnetic field. 
Drawing 3 is drawing showing the important section of other examples of this invention, and the relation 
between the axis of the interrelation (cross-section relation) of drawing 3 (a), drawing 3 (b), and drawing 3 
(c), a relation with drawing 1 , an electromagnetic-field distribution, and an interstage coupling-coefficient 
adjustment element, joint electric field, and a joint magnetic field etc. is the same as that of drawing 2 . It 
sets to this example and is a septum 334. Prepared interstage coupling hole 434 Like illustration, it is a 
septum 334. It has formed by comparatively long and slender porous space lengthwise [ ranging from the 
upper limb to the margo inferior ]. although not shown in drawing - septum 312 And 323 Also interstage 
coupling hole 434 to prepare It is the same. Drawing 4 is also drawing showing the important section of 
other examples of this invention, and the relation between the axis of the interrelation (cross-section 
relation) of drawing 4 (a), drawing 4 (b), and drawing 4 (c), a relation with drawing 1 , an 
electromagnetic-field distribution, and an interstage coupling-coefficient adjustment element, joint electric 
field, and a joint magnetic field etc. is the same as that of drawing 2 . It sets to this example and is a septum 
334. The porous space 4341 long and slender in the longitudinal direction which contains some of upper 
limbs of a septum 334, and edges on both sides in a border line like illustration of the prepared interstage 
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coupling hole, and septum 334 It has formed in the middle of the porous space 4343 long and slender in the 
longitudinal direction which contains some of margo inferior and edges on both sides in a border line, and 
porous space 4341 and 4343 by both porous space and the porous space 4342 long and slender in the 
longitudinal direction prepared in parallel although not shown in drawing - septum 312 And 323 The 
same is said of the interstage coupling hole to prepare. It also sets, when an interstage coupling hole is 
formed in which configuration of drawing 2 or drawing 4 , and it is the interstage coupling-coefficient 
adjustment element 512. Or 534 An interstage capacity-coupling coefficient is changeable by making it 
move forward or retreat and changing pipe interpolation close length. Namely, interstage 
coupling-coefficient adjustment element 512 Or 534 By lengthening each pipe interpolation close length, 
degree of coupling changes in the direction which becomes dense. As a result of this invention person's 
surveying about each prototype of this invention band pass filter which has the interstage coupling hole 
shown in drawing 2 or drawing 4 , it is the interstage coupling-coefficient adjustment element 512. Or 534 
It was able to confirm raising an interstage coupling coefficient in case pipe interpolation close length is 
the maximum about 30% to the interstage coupling coefficient in case pipe interpolation close length is the 
shortest. In addition, the interstage coupling hole shown in drawing 2 is suitable when forming a resonator 
with a high load Q, the interstage coupling hole shown in drawing 3 is suitable when forming the resonator 
of the load Q of a degree in the middle, and the interstage coupling hole shown in drawing 4 is suitable 
when forming the low resonator of a load Q. 

[0009] Drawing 5 is the representative circuit schematic of this invention band pass filter explaining 
drawing 1 or drawing 4 . T80 An input (or output) terminal and M01 Input (or output) magnetic coupling 
coefficient, The resonance circuit to which a submagnetic coupling coefficient, Rl, or R4 changes from the 
common outer conductor 1 with a resonant element 21 or 24 in Ml 4, M41 A submagnetic coupling 
coefficient, CI 2, and C23 And C34 Interstage joint capacity and M45 are an output (or input) magnetic 
coupling coefficient and T8 5. It is an output (or input) terminal. 

[0010] It is the same as that of the design technique of the acquiring [ in the design of this invention band 
pass filter explaining drawing 1 or drawing 5 , calculate the element value of an scaling low pass filter, 
define a circuit constant from this value, and ]-necessary transmission characteristic former. It carries out 
the element value gl of a Chebyshev form scaling low pass filter as shows a circuit diagram hereafter to 
drawing 6 and shows the curvilinear view of a transmission characteristic to drawing 7 (the magnitude of 
attenuation and fC are [ a horizontal axis ] an scaling cut off frequency for scaling frequency and a vertical 
axis), respectively, or based on gn. A passage region explains the case where the band pass filter which a 
decay area presents a Wagner form property in a Chebyshev form property is designed. When the voltage 
standing wave ratio (VSWR) in the area within passage permitted on the design of a band pass filter is set 
to S, the permission ripple Lr in the area within passage is expressed with the following formula. 
[Equation 1] 

U = 10log ( ^g 1)2 (dB) .-.•(!) 

While asking for the permission ripple Lr from an upper formula, the circuit degree n is defined, the 

element value gl is calculated from a formula (2), and the element value g2 or gn is calculated from a 

formula (3). 

[Equation 2] 
2ai 

• - • - (2) 

* • 
71 • • • • (3) 

k= - 2, 3, , n formula (2), and a formula (3) - setting -- [Equation 3] 
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2n 


.... (4) 


£. ( coth 1? 3 , ] 


• • • • (5) 




• • • • (6) 


Y 2 +sin*— 

n 


.... ( 7 ) 



In addition, it is the case where RL is load resistance in drawing 6 , and the circuit degree n is odd. RL=1 
.... (8) It is [Equation 4] when the circuit degree n is even. 

Rt=coth a j • • • • (9) 

the necessary center frequency fO and pass band width Bwr of the element value gl calculated from the 
formula (2) and the formula (3) or gn, and a band pass filter from — the I/O magnetic coupling coefficients 

M01 and M45 are formulas (10), and the interstage coupling coefficient Kk and k+1 (k= 1, 2 and 3, , 

n-1) are formulas (11), and they can calculate them, respectively 
[Equation 5] 

Mo^M^ff^l • • • • (10) 

Kk, kti = \ — ■ .... (ii) 

| To 

Although design manufacture of an I/O coupled circuit is the same as the conventional technique, it defines 
a geometry as follows about a part for the interstage bond part which is the summary of this invention. 
First, the band pass filter which prepared the interstage coupling hole (the interstage coupling hole shown 
in drawing 2 or drawing 4 according to the height of a load Q is chosen) which explained drawing 2 or 
drawing 4 to the septum between resonant elements by the circuit degree n= 2 is manufactured. While 
measuring the interstage coupling coefficient at the time of changing the size of an interstage coupling hole 
suitably with an interstage coupling-coefficient measuring instrument [ whether the pipe interpolation close 
length of an interstage joint adjustment element is changed, and the interstage coupling coefficient for 
every insertion length is measured, and ] Measure the interstage coupling coefficient in the minimum and 
the maximum pipe interpolation close length, and the size of the interstage coupling hole which satisfies 
the interstage coupling coefficient Kk of a formula (11) and the value of k+1 with sufficient margin is 
elected. The pipe interpolation close length of an interstage coupling-coefficient adjustment element which 
prepared the interstage coupling hole which has the size which the circuit degree n is the above, and made 
and elected as each septum of the actual band pass filter which has a necessary value, and prepared in each 
interstage coupling hole is adjusted. The coupling coefficient of each interstage is made in agreement with 
a necessary value, the pipe interpolation close length of a resonance frequency fine-tuning element which 
prepared for every resonance circuit is adjusted, and the resonance frequency of each resonance circuit is 
made in agreement with necessary frequency. In addition, the technique of defining the size of an interstage 
coupling hole, the length of an interstage coupling-coefficient adjustment element, etc. with the so-called 
cut and a try method can also be used, defining suitably the geometry of an interstage coupling hole, the 
length of an interstage coupling-coefficient adjustment element, etc., and measuring with an interstage 
coupling-coefficient measuring instrument without using a formula (11). 

[001 1] When it constitutes so that the passage region of the band pass filter of owner pole type explaining 
drawinR 1 or drawing 5 may serve as a Chebyshev characteristic, the transmission characteristic can be 
searched for by the following formula. 
[Equation 6] 



of 8 
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ATT =10log{ 1+ ( | s ^' y;(x) } (dB) 



(12) 



ATT : it is [Equation 7], when the circuit degree n of this invention band pass filter is 4 and the number of 
n is even, as shown in transmission loss drawing 1 . 



Y»(x) =R. 



n, n/ *H 1-x 2 + jn,x) 2 

n." (i-g) 



(13) 



It is [Equation 8] when Degree n is odd. 



Y„(x) =I„ 



H l-x a + jx) n, a (j 1-x 2 +jidix) a 

n-l 



— t 2 l 



„. _ 1 

pi — 



1/2 



(14) 
(15) 

(16) 
(17) 



fp: Taking [ Re ]-in frequency top formula of band edge which gives allowable-voltage standing-wave 
ratio-real part mind, and Im are taking-imaginary part minds. Drawing 8 is drawing showing the 
transmission characteristic based on survey of this invention owner pole type band pass filter explaining 
drawing 1 or drawing 5 , a horizontal axis is frequency and a vertical axis is the magnitude of attenuation. 
[0012] The band pass filter explaining drawing 1 or drawing 5 is formed in the band pass filter of a 
nonpolar form, and when it constitutes so that the passage region may serve as a Chebyshev characteristic, 
the transmission characteristic can be searched for by the following formula. 
[Equation 9] 

ATT =10log{ 1+ ( ^g 1)2 Tg(x) } (dB) • • • • (18) 

ATT : - transmission loss Tn (x) : Chebyshev's polynomial — x< 1 a case - Tn (x) = cos (n cos-lx) 

x> 1 a case - Tn (x) =cosh (n cosh-1 x) 

x: It is scaling frequency and is [Equation 10]. 

HbGrr) ■■■■on 

fO : center frequency f: in the passage region of a band pass filter — arbitrary transmission-frequency B Wr: 
— allowable-voltage standing-wave ratio (VS WR) in the permission passage frequency bandwidth 
S:passband of a band pass filter [001 3] Drawing 9 is the cross section [the cross section equivalent to 
drawing 1 (a)] showing an example of the splitter (therefore again multiplexing machine) constituted using 
this invention owner pole type band pass filter explaining drawing 1 or drawing 5 , and an outer conductor 
with common 1, 21, or 28 is a resonant element, and is the TEOldelta mode dielectric resonant element 21 
shown in drawing 1 , or the same resonant element as 24. 312 334, 341, and 356 Or 378, 385, and 315 And 
348 a conductor - the septum which consists of a board, and 412 Or 434 and 456 Or 478 It is an interstage 
coupling hole and consists of which interstage coupling hole of the interstage coupling holes explaining 
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drawing 2 or drawing 4 . [ or ] 512 Or 534 556 Or 578 Interstage coupling-coefficient adjustment element 
512 which is an interstage coupling-coefficient adjustment element and was shown in drawing 1 Or 534 It 
is the same element. 612 Or 634 656 Or 678 A locknut and 701 And 702 An input (or output) coupling 
loop and 801 And 802 An input (or output) terminal, an output (or input) terminal with 75 and 79, and 91 
and 92 are the loops for subcombination. [ common / an output (or input) coupling loop and 8 ] By the 
resonant element 21 or the **** connection circuit of 24 and the resonant element 25, or the **** 
connection circuit of 28 The center frequency of the passage region in the 1st owner pole type band pass 
filter which the same owner pole type band pass filter as what was shown in drawing 1 , respectively is 
constituted, and is constituted by a resonant element 21 or the **** connection circuit of 24, While 
changing mutually suitably the center frequency of the passage region in the 2nd owner pole type band pass 
filter constituted by a resonant element 25 or the **** connection circuit of 28 The length of the output (or 
input) coupling loop 75 of the 1st owner pole type band pass filter, The length to the end connection from 
the grounding edge of a coupling loop 75 to the extension of the inner conductor in the coaxial plug which 
forms the common output (or input) terminal 8 namely, by electric length One fourth of the wavelength 
corresponding to the center frequency of the passage region in the 2nd owner pole type band pass filter It 
forms. The length of the output (or input) coupling loop 79 of the 2nd owner pole type band pass filter, The 
length to the end connection from the grounding edge of a coupling loop 79 to the extension of the inner 
conductor in the coaxial plug which forms the common output (or input) terminal 8 namely, by electric 
length One fourth of the wavelength corresponding to the center frequency of the passage region in the 1st 
owner pole type band pass filter It forms, and it constitutes so that the interference between transmission 
signals of both band pass filters may be prevented. 

[0014] Drawing 10 is the representative circuit schematic of the splitter shown in drawing 9 , and an output 
(or input) terminal with T801 [ common / an input (or output) terminal and T8 ] and T802 are input (or 
output) terminals. The circuit which results in the common terminal T8 from a terminal T801, and the 
circuit which results in the common terminal T8 from a terminal T802 are the same composition as the 
circuit shown in drawing 5 , respectively, and is the 1st and 2nd owner pole type band pass filters from 
which the center frequency in each passage region differs mutually. Although 4 and each number of 
********** are chosen as drawing 9 and drawing 10 1 in each circuit degree of the 1st and 2nd owner pole 
type band pass filters, these numbers may select this arbitrarily suitably, and may not interfere, and may 
constitute the 1st and 2nd owner pole type band pass filters in a nonpolar form. Drawing 1 1 is drawing 
showing the transmission characteristic based on survey of the splitter shown in drawing 9 and drawing 10 
, a horizontal axis is frequency and a vertical axis is the magnitude of attenuation. 
[0015] 

[Effect of the Invention] In this invention band pass filter, by changing the pipe interpolation close length 
of an interstage coupling-coefficient adjustment element According to the result which the interstage 
coupling coefficient could be changed sharply, namely, surveyed it about the prototype of this invention 
band pass filter As opposed to the interstage coupling coefficient at the time of making the pipe 
interpolation close length of an interstage coupling-coefficient adjustment element into the minimum Since 
it is possible to raise the interstage coupling coefficient at the time of making the pipe interpolation close 
length of an interstage coupling-coefficient adjustment element into the maximum about 30% Even when 
all the main intervals of an adjacent resonant element are kept constant, arbitrary necessary electrical 
properties can be acquired by changing the pipe interpolation close length of an interstage 
coupling-coefficient adjustment element. Therefore, the parts of the same specification can be used in 
manufacture of the band pass filter which has various kinds of electrical properties. That is, standardization 
of parts is attained. Moreover, since the time which adjustment operation is comparatively easy and 
adjustment takes since adjustment operation by the interstage coupling-coefficient adjustment element can 
be performed from the outside of a common outer conductor also ends comparatively for a short time, cost 
can be conjointly reduced with standardization of parts. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] The B-B cross section of cross section [drawing 1 (b) showing one example of this invention 
and drawing 1 (b) drawing 1 (a) With the A- A cross section of drawing 1 (a), an outer conductor with 
common 1, 21, or 24 is a TE01 delta mode dielectric resonant element. [ whether the supporting section 
which consists of the resonant-element main part which consists of the solid dielectric of the shape of a 
pillar with a comparatively large diameter, and the solid dielectric of the shape of a pillar with a 
comparatively small diameter is formed in one by the solid dielectric of the same quality of the material, 
and ] It consists of the resonant element which formed the resonant-element main part by the solid 
dielectric with a comparatively high dielectric constant, formed supporting section separately by the low 
solid dielectric of a dielectric constant comparatively, respectively, and pasted up and formed both in one 
with adhesives. Although the case where a resonant element 21 or the profile configuration of the cross 
section of each main part of 24 is circular is illustrated in drawing, this invention can be carried out even if 
it uses the resonant element which formed the profile configuration of the cross section in the square shape. 
312 323 and 334 And 341 respectively — a conductor — the septum which consists of a board, and 423 an 
interstage coupling hole — it is — septum 323 It has prepared in the part which results in the direction of a 
center from the marginal part which touches the side attachment wall of a common outer conductor among 
peripheries, although it has not appeared in drawing - septum 312 And 334 Interstage coupling hole 423 
The same interstage coupling hole is prepared. 512 523 And 534 It is an interstage coupling-coefficient 
adjustment element, respectively, and is the adjustment element 523 about the relation between each 
adjustment element, an interstage coupling hole, joint electric field, and a joint magnetic field. It is made an 
example and explains. Adjustment element 523 The axis is a septum 323. It is in agreement with a field 
and is the interstage coupling hole 423 from the side attachment wall of the common outer conductor 1 . 
The insertion length (it is hereafter indicated as pipe interpolation close length) inside can be changed, and 
it consists of a fixable metal element, for example, the metal screw made to screw in the side attachment 
wall of the common outer conductor 1, in necessary pipe interpolation close length, drawing — adjustment 
element 523 Interstage coupling hole 423 although the case of the height direction where it attaches in a 
core mostly is illustrated - interstage coupling hole 423 You may attach in the part up and down shifted 
inside. Moreover, in drawing, it is the adjustment element 523. Although the axis has illustrated the case 
where it prepares so that it may intersect perpendicularly with the side attachment wall of the common 
outer conductor 1 Adjustment element 523 An axis is a septum 323. Dug interstage coupling hole 423 [ in 
a field ] You may prepare so that it may become slanting facing up or slanting facing down, namely, so that 
it may cross diagonally with the side attachment wall of the common outer conductor 1. in short 
Adjustment element 523 An axis is the interstage coupling hole 423. It is the adjustment element 523 so 
that it may be almost parallel to the joint electric field in a drilling part and may become almost 
right-angled at a joint magnetic field, this invention can be carried out by attaching. Other adjustment 
elements 512 And 534 Even if it attaches, it is the adjustment element 523. It is the same. Although 70 is 
an input (or output) joint element, 75 is an output (or input) joint element and the case where the joint 
elements 70 and 75 are formed in drawing by the loop is illustrated, you may form with capacity-coupling 
elements, such as a probe. 80 is an input (or output) terminal, 85 is an output (or input) terminal, and the 
case where it forms by the coaxial plug, respectively is illustrated. 9 is a subjoint element, and it may adopt 
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conventionally the well-known circuitry which combines a subcoupled circuit with a main circuit through 
the electrode which forms capacity between resonant elements instead of subcombining between the 
resonator which forms an element 9 by the loop and contains a resonant element 21 like illustration, and 
the resonators containing a resonant element 24. Although it has excluded illustrating the resonance 
frequency fine-tuning element of each resonator which consists of a resonant element 21 or 24 in drawing 1 
The fine-tuning element used in the conventional TE01 delta mode dielectric resonator in fact, and the same 
fine-tuning element, The longitudinal direction the rod-like structure which consists of a solid dielectric 
For example, a resonant element 21 or each 24 shaft orientations, That is, while it inserts into a resonator 
from the upper wall of the common outer conductor 1 as it becomes parallel to a direction perpendicular to 
space in drawing 1 (a), and being able to change each pipe interpolation close length minutely, the 
fine-tuning element formed so that it could fix in necessary pipe interpolation close length is prepared. 
[0007] It is a septum 312, 323, and 334 to the interior of the outer conductor 1 common to drawing 1 . And 
341 Arrange in a cross-shaped type and the interior of the common outer conductor 1 is divided into four 
rooms. Although the case where formed the whole small and a subcoupled circuit was formed small very 
briefly by attaching the subjoint element 9 in a septum 341 by arranging in the character type of KO the 
resonant element 21 attached in each loculus or 24 was illustrated this invention can be carried out even if 
it arranges a resonant element 21 or 24 in a single tier. Although the case where the owner pole type band 
pass filter which prepares one subcoupled circuit which consists of a loop 9, and has one pair of attenuation 
poles is constituted is illustrated to it while illustrating the case where prepared four resonant elements 21 
or 24, and a circuit degree constitutes the band pass filter of 4, in drawing 1 A circuit degree may fluctuate 
this suitably, can carry out this invention, and may constitute the owner pole type band pass filter in which 
two or more subcoupled circuits are also suitably prepared, and have two or more pairs of attenuation 
poles. However, since it is necessary to subcombine both the resonators that separated the resonator of the 
number of four pieces or the integral multiple of those when subcombining both the resonators that 
separated the resonator of the number of two pieces or the integral multiple of those when a subcoupled 
circuit was formed using a loop and forming a subcoupled circuit using capacitative element, it is necessary 
to increase a circuit degree suitably according to the number of necessary subcoupled circuits. Moreover, 
this invention can be carried out even when it constitutes a nonpolar form band pass filter, without 
preparing a subcoupled circuit. 

[0008] The B-B cross section of important section cross section [drawing 2 (b) showing the electric-field 
distribution of this invention band pass filter and drawing 2 (b) drawing 2 (a) Although ihe A- A cross 
section of drawing 2 (a) and drawing 2 (c) are the cross sections equivalent to drawing 2 (b), the solid line 
which attached the arrow in drawing shows an electric-field distribution, a dashed line shows a magnetic 
field distribution, respectively and the sign is the same as that of drawing 1 Drawing 2 rearranges into a 
single tier the resonant element 21 shown in drawing 1 , or 24, and is a septum 312. 334 It is what showed 
only the portion of a between and is the interstage coupling-coefficient adjustment element 512. Or 534 
Each axis is almost parallel to joint electric field, and almost right-angled to a joint magnetic field. 
Drawing 3 is drawing showing the important section of other examples of this invention, and the relation 
between the axis of the interrelation (cross-section relation) of drawing 3 (a), drawing 3 (b), and drawing 3 
(c), a relation with drawing 1 , an electromagnetic-field distribution, and an interstage coupling-coefficient 
adjustment element, joint electric field, and a joint magnetic field etc. is the same as that of drawing 2 . It 
sets to this example and is a septum 334. Prepared interstage coupling hole 434 Like illustration, it is a 
septum 334. It has formed by comparatively long and slender porous space lengthwise [ ranging from the 
upper limb to the margo inferior ]. although not shown in drawing - septum 312 And 323 Also interstage 
coupling hole 434 to prepare It is the same. Drawing 4 is also drawing showing the important section of 
other examples of this invention, and the relation between the axis of the interrelation (cross-section 
relation) of drawing 4 (a), drawing 4 (b), and drawing 4 (c), a relation with drawing 1 , an 
electromagnetic-field distribution, and an interstage coupling-coefficient adjustment element, joint electric 
field, and a joint magnetic field etc. is the same as that of drawing 2 . It sets to this example and is a septum 
334. The porous space 4341 long and slender in the longitudinal direction which contains some of upper 
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limbs of a septum 334, and edges on both sides in a border line like illustration of the prepared interstage 
coupling hole, and septum 334 It has formed in the middle of the porous space 4343 long and slender in the 
longitudinal direction which contains some of margo inferior and edges on both sides in a border line, and 
porous space 4341 and 4343 by both porous space and the porous space 4342 long and slender in the 
longitudinal direction prepared in parallel although not shown in drawing - septum 312 And 323 The 
same is said of the interstage coupling hole to prepare. It also sets, when an interstage coupling hole is 
formed in which configuration of drawing 2 or drawing 4 , and it is the interstage coupling-coefficient 
adjustment element 5 12. Or 534 An interstage capacity-coupling coefficient is changeable by making it 
move forward or retreat and changing pipe interpolation close length. Namely, interstage 
coupling-coefficient adjustment element 512 Or 534 By lengthening each pipe interpolation close length, 
degree of coupling changes in the direction which becomes dense. As a result of this invention person's 
surveying about each prototype of this invention band pass filter which has the interstage coupling hole 
shown in drawing 2 or drawing 4 , it is the interstage coupling-coefficient adjustment element 512. Or 534 
It was able to confirm raising an interstage coupling coefficient in case pipe interpolation close length is 
the maximum about 30% to the interstage coupling coefficient in case pipe interpolation close length is the 
shortest. In addition, the interstage coupling hole shown in drawing 2 is suitable when forming a resonator 
with a high load Q, the interstage coupling hole shown in drawing 3 is suitable when forming the resonator 
of the load Q of a degree in the middle, and the interstage coupling hole shown in drawing 4 is suitable 
when forming the low resonator of a load Q. 

[0009] Drawing 5 is the representative circuit schematic of this invention band pass filter explaining 
drawing 1 or drawing 4 . T80 An input (or output) terminal and M01 Input (or output) magnetic coupling 
coefficient, The resonance circuit to which a submagnetic coupling coefficient, Rl, or R4 changes from the 
common outer conductor 1 with a resonant element 21 or 24 in Ml 4, M41 A submagnetic coupling 
coefficient, CI 2, and C23 And C34 Interstage joint capacity and M45 are an output (or input) magnetic 
coupling coefficient and T85. It is an output (or input) terminal. 

[0010] It is the same as that of the design technique of the acquiring [ in the design of this invention band 
pass filter explaining drawing 1 or drawing 5 , calculate the element value of an scaling low pass filter, 
define a circuit constant from this value, and ]-necessary transmission characteristic former. It carries out 
the element value gl of a Chebyshev form scaling low pass filter as shows a circuit diagram hereafter to 
drawing 6 and shows the curvilinear view of a transmission characteristic to drawing 7 (the magnitude of 
attenuation and fC are [ a horizontal axis ] an scaling cut off frequency for scaling frequency and a vertical 
axis), respectively, or based on gn. A passage region explains the case where the band pass filter which a 
decay area presents a Wagner form property in a Chebyshev form property is designed. When the voltage 
standing wave ratio (VSWR) in the area within passage permitted on the design of a band pass filter is set 
to S, the permission ripple Lr in the area within passage is expressed with the following formula. 
[Equation 1] 

U=10log ( ^g 1)2 (<B) .♦..(!) 

While asking for the permission ripple Lr from an upper formula, the circuit degree n is defined, the 
element value gl is calculated from a formula (2), and the element value g2 or gn is calculated from a 
formula (3). 

[Equation 2] 
2ai 

gi=— ■ • • • (2) 

6*-u ~ .... (3) 

k= 2, 3, , n formula (2), and a formula (3) - setting - [Equation 3] 
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y = sinh ^ • • • • (4) 

0=£„ ( cothy^p) • « • • (5) 

« _ Hn (2k-l) 7C r . 

a k -sin • • • • (6) 

& n 

b k =y 2 +sin 2 — • • • • (7) 

n v ' 

In addition, it is the case where RL is load resistance in drawing 6 , and the circuit degree n is odd. RL=1 
.... (8) It is [Equation 4] when the circuit degree n is even. 
Rt=coth a j .... (9) 

the necessary center frequency fO and pass band width Bwr of the element value gl calculated from the 
formula (2) and the formula (3) or gn, and a band pass filter from - the I/O magnetic coupling coefficients 

M01 and M45 are formulas (10), and the interstage coupling coefficient Kk and k+1 (k= 1, 2 and 3, , 

n-1) are formulas (11), and they can calculate them, respectively 
[Equation 5] 

2 rBwr * 1/2 

Moi=M4 B ^f (P- • • • . (10) 

gi ^ To ' 

v - 2 Bwr 

K ktk>M — — — — — • - — .... (id 

: To 



Although design manufacture of an I/O coupled circuit is the same as the conventional technique, it defines 
a geometry as follows about a part for the interstage bond part which is the summary of this invention. 
First, the band pass filter which prepared the interstage coupling hole (the interstage coupling hole shown 
in drawing 2 or drawing 4 according to the height of a load Q is chosen) which explained drawing 2 or 
drawing 4 to the septum between resonant elements by the circuit degree n= 2 is manufactured. While 
measuring the interstage coupling coefficient at the time of changing the size of an interstage coupling hole 
suitably with an interstage coupling-coefficient measuring instrument [ whether the pipe interpolation close 
length of an interstage joint adjustment element is changed, and the interstage coupling coefficient for 
every insertion length is measured, and ] Measure the interstage coupling coefficient in the minimum and 
the maximum pipe interpolation close length, and the size of the interstage coupling hole which satisfies 
the interstage coupling coefficient Kk of a formula (1 1) and the value of k+1 with sufficient margin is 
elected. The pipe interpolation close length of an interstage coupling-coefficient adjustment element which 
prepared the interstage coupling hole which has the size which the circuit degree n is the above, and made 
and elected as each septum of the actual band pass filter which has a necessary value, and prepared in each 
interstage coupling hole is adjusted. The coupling coefficient of each interstage is made in agreement with 
a necessary value, the pipe interpolation close length of a resonance frequency fine-tuning element which 
prepared for every resonance circuit is adjusted, and the resonance frequency of each resonance circuit is 
made in agreement with necessary frequency. In addition, the technique of defining the size of an interstage 
coupling hole, the length of an interstage coupling-coefficient adjustment element, etc. with the so-called 
cut and a try method can also be used, defining suitably the geometry of an interstage coupling hole, the 
length of an interstage coupling-coefficient adjustment element, etc., and measuring with an interstage 
coupling-coefficient measuring instrument without using a formula (11). 

[001 1] When it constitutes so that the passage region of the band pass filter of owner pole type explaining 
drawing 1 or drawing 5 may serve as a Chebyshev characteristic, the transmission characteristic can be 
searched for by the following formula. 
[Equation 6] 
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ATT =10log{ 1+ ^ s ^* Y!(x) } (dB) 



(12) 



ATT : it is [Equation 7], when the circuit degree n of this invention band pass filter is 4 and the number of 
n is even, as shown in transmission loss drawing 1 . 



Y„(x) =R. 



n,"^H 1-x* + Ja.x)' 



(13) 



It is [Equation 8] when Degree n is odd 



n- l 



Y„(x) =I„ 



(j 1-x' +jx) n, 8 H l-x a +jm,x) a 



n, 



Ml) 



^ 1/2 



(14) 
(15) 

(16) 
(17) 



f : ®m*£rmm 

fp: Taking [ Re ]-in frequency top formula of band edge which gives allowable- voltage standing-wave 
ratio-real part mind, and Im are taking-imaginary part minds. Drawing 8 is drawing showing the 
transmission characteristic based on survey of this invention owner pole type band pass filter explaining 
drawing 1 or drawing 5 , a horizontal axis is frequency and a vertical axis is the magnitude of attenuation. 
[0012] The band pass filter explaining drawing 1 or drawing 5 is formed in the band pass filter of a 
nonpolar form, and when it constitutes so that the passage region may serve as a Chebyshev characteristic, 
the transmission characteristic can be searched for by the following formula. 
[Equation 9] 

ATT = 10log{ 1+ ( ^g 1)2 Tg(x) } (dB) • • • • (18) 

ATT : - transmission loss Tn (x) : Chebyshev's polynomial - x< 1 a case - Tn (x) = cos (n cos-lx) 
x> 1 a case ~ Tn (x) =cosh (n cosh-1 x) 
x: It is scaling frequency and is [Equation 10]. 

• • • • (19) 



fO : center frequency f: in the passage region of a band pass filter - arbitrary transmission-frequency BWr: 
- allowable-voltage standing-wave ratio (VSWR) in the permission passage frequency bandwidth 
S:passband of a band pass filter [0013] Drawing 9 is the cross, section [the cross section equivalent to 
drawing 1 (a)] showing an example of the splitter (therefore again multiplexing machine) constituted using 
this invention owner pole type band pass filter explaining drawing 1 or drawing 5 , and an outer conductor 
with common 1, 21, or 28 is a resonant element, and is the TEOldelta mode dielectric resonant element 21 
shown in drawing 1 , or the same resonant element as 24. 312 334, 341, and 356 Or 378, 385, and 315 And 
348 a conductor - the septum which consists of a board, and 412 Or 434 and 456 Or 478 It is an interstage 
coupling hole and consists of which interstage coupling hole of the interstage coupling holes explaining 
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drawing 2 or drawing 4 . [ or ] 512 Or 534 556 Or 578 Interstage coupling-coefficient adjustment element 
512 which is an interstage coupling-coefficient adjustment element and was shown in drawing 1 Or 534 It 
is the same element. 612 Or 634 656 Or 678 A locknut and 701 And 702 An input (or output) coupling 
loop and 801 And 802 An input (or output) terminal, an output (or input) terminal with 75 and 79, and 91 
and 92 are the loops for subcombination. [ common / an output (or input) coupling loop and 8 ] By the 
resonant element 21 or the **** connection circuit of 24 and the resonant element 25, or the **** 
connection circuit of 28 The center frequency of the passage region in the 1st owner pole type band pass 
filter which the same owner pole type band pass filter as what was shown in drawing 1 , respectively is 
constituted, and is constituted by a resonant element 21 or the **** connection circuit of 24, While 
changing mutually suitably the center frequency of the passage region in the 2nd owner pole type band pass 
filter constituted by a resonant element 25 or the **** connection circuit of 28 The length of the output (or 
input) coupling loop 75 of the 1st owner pole type band pass filter, The length to the end connection from 
the grounding edge of a coupling loop 75 to the extension of the inner conductor in the coaxial plug which 
forms the common output (or input) terminal 8 namely, by electric length One fourth of the wavelength 
corresponding to the center frequency of the passage region in the 2nd owner pole type band pass filter It 
forms. The length of the output (or input) coupling loop 79 of the 2nd owner pole type band pass filter, The 
length to the end connection from the grounding edge of a coupling loop 79 to the extension of the inner 
conductor in the coaxial plug which forms the common output (or input) terminal 8 namely, by electric 
length One fourth of the wavelength corresponding to the center frequency of the passage region in the 1st 
owner pole type band pass filter It forms, and it constitutes so that the interference between transmission 
signals of both band pass filters may be prevented. 

[0014] Drawing 10 is the representative circuit schematic of the splitter shown in drawing 9 , and an output 
(or input) terminal with T801 [ common / an input (or output) terminal and T8 ] and T802 are input (or 
output) terminals. The circuit which results in the common terminal T8 from a terminal T801, and the 
circuit which results in the common terminal T8 from a terminal T802 are the same composition as the 
circuit shown in drawing 5 , respectively, and is the 1st and 2nd owner pole type band pass filters from 
which the center frequency in each passage region differs mutually. Although 4 and each number of 
********** are chosen as drawing 9 and drawing 10 1 in each circuit degree of the 1st and 2nd owner pole 
type band pass filters, these numbers may select this arbitrarily suitably, and may not interfere, and may 
constitute the 1st and 2nd owner pole type band pass filters in a nonpolar form. Drawing 1 1 is drawing 
showing the transmission characteristic based on survey of the splitter shown in drawing 9 and drawing 10 
, a horizontal axis is frequency and a vertical axis is the magnitude of attenuation. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The cross section showing the important section of the conventional band 
pass filter with the high load Q which drawing 12 (a) makes **** connection of the resonator equipped 
with the TE01 delta mode dielectric resonant element, and changes [the B-B cross section of drawing 12 
(b)], Drawing 12 (b) is the A-A cross section of drawing 12 (a). An outer conductor with common 1, 21 
and 22 a TEOldelta mode dielectric resonant element, 31, or 33 ~ a conductor — the septum which 
consists of a board, and 242 The profile configuration dug to the core of a septum 32 is a circular interstage 
coupling hole, and has dug the same interstage coupling hole as other septa. The end view [the B-B end 
view of drawing 13 (b)] and drawing 13 (b) which show the important section of the conventional band 
pass filter with the high load Q of which drawing 13 (a) makes **** connection of the resonator equipped 
with the TEOldelta mode dielectric resonant element, and consists are the A-A cross section of drawing 13 
(a), and are 341. Or 343 A profile configuration is the interstage coupling hole of a square shape, and other 
signs are the same as that of drawing 12 . 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the conventional band pass filter shown in drawing 12 or 
drawing 13 Circular interstage coupling hole 242 drilled in the septum 3 1 or the core of 33 Or interstage 
coupling hole 341 of a square shape Or although an interstage coupling coefficient is changed and the 
electrical property as a band pass filter is made in agreement with a necessary property by changing the size 
of 343 Interstage coupling hole 242 prepared in a septum 31 or 33 Or 341 Or 343 In order to make a size in 
agreement with the size corresponding to a necessary electrical property For example, since the septum 
which prepared many septa which dug the coupling hole of various kinds of sizes, repeated the septum 
considered to be suitable out of these septa, carried out selection wearing, and dug the interstage coupling 
hole of a necessary size is selected By the time it makes the size of an interstage coupling hole in 
agreement with a necessary value, many time and efforts cannot be needed, and it cannot escape becoming 
cost quantity. 
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MEANS 



[Means for Solving the Problem] this invention is by realizing a band pass filter between both the 
TEOldelta mode dielectric resonant elements that adjoin each other among two or more TEOldelta mode 
dielectric resonant elements which are characterized by providing the following in what is going to remove 
the fault of the band pass filter which consists of the conventional dielectric resonator, and by which **** 
connection is made into a common outer conductor, and two or more aforementioned TEOldelta mode 
dielectric resonant elements, it prepares in the direction which puts an adjacent TEOldelta mode dielectric 
resonant element in a row right-angled - having - a conductor — the septum which consists of a board The 
interstage coupling hole dug by the part which results in the direction of a center from the edge which 
touches the side attachment wall of an outer conductor common to the above among the peripheries of the 
aforementioned septum. The interstage coupling-coefficient adjustment element prepared so that [ an inner 
edge ] it might be made to carry out advance retreat in the aforementioned interstage coupling hole while 
the axis was almost parallel to the joint electric field in the drilling part of the aforementioned interstage 
coupling hole and became almost right-angled at the joint magnetic field. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of this invention. 

[Drawing 21 It is drawing showing the electromagnetic-field distribution in one example of this invention. 
[Drawing 31 It is drawing showing the electromagnetic-field distribution in other examples of this 
invention. 

[Drawing 4] It is drawing showing the electromagnetic-field distribution in other examples of this 
invention. 

[Drawing 5] It is the representative circuit schematic of this invention band pass filter. 
[Drawing 6] It is drawing for explaining the design technique of this invention band pass filter. 
[Drawing 7] It is drawing for explaining the design technique of this invention band pass filter. 
[Drawing 8] It is drawing showing the transmission characteristic of this invention band pass filter. 
[Drawing 9] It is drawing showing the splitter which consists of this invention band pass filter. 
[Drawing 10] It is the representative circuit schematic of the splitter which consists of this invention band 
pass filter. 

[Drawing 11] It is drawing showing the transmission characteristic of the splitter which consists of this 
invention band pass filter. 

[Drawing 12] It is drawing showing the conventional band pass filter. 

[Drawing 13] It is drawing showing the conventional band pass filter. 

[Description of Notations] 

1 Common Outer Conductor 

21-28 Resonant element 

312 -334 Septum 

341 Septum 

356 -378 Septum 

385 Septum 

315 Septum 

348 Septum 

412 -434 Interstage Coupling Hole 
4341-4343 Interstage coupling hole 

512 -534 Interstage Coupling-Coefficient Adjustment Element 

556 -578 Interstage Coupling-Coefficient Adjustment Element 

612-634Locknut 

656 -678 Locknut 

70 Input (or Output) Joint Element 

75 Output (or Input) Joint Element 

701 702 Input (or Output) Coupling Loop 

79 Output (or Input) Coupling Loop 

80,801 802 Input (or output) terminal 

85 Output (or Input) Terminal 
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8 Common Output (or Input) Terminal 

9 SubJoint Element 

91 92 Loop for subcombination 
31-33 Septum 

242 Interstage Coupling Hole 
341 -343 Interstage Coupling Hole 
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